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The real parties m interest in this Application are ^ 

Aih^ Rnard of Trustees of the University of Illinois. 
Research and Development Corp, and the Board ot 

. p^iofpH A pneals A "^ Interferences 

None. 

^ Status Of Claims 
Th. Apphcafcn onginal.y co„.a,„ed da-ms 1 -77. claims 78-79 «re added by 
Prel^mary Amendment, and c.a,ms 14, 22-77 were canceled as not elected .n th,s 
Appl,cat,on, pr.or to calculat.ng the f.l.ng fee for th,s Appl.catton Clatnts 1-13, , 5-21, 78 
and 79 remamed pendmg m .h,s Appl.cation, ,n an amendment filed concurrently w,th the 

.e the object of th.s Appeal, A copy of the pendmg c,a,ms appears as an Append, to th,s 

Brief 
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a..s have been ,ssued ,n ,he paren, Wheeler U S Pa.en. 5,523,226, on June 4, 
C,a,n,s no. elected ,n the presen. appl,ca.,on have been allowed ■„ Wheeler U S Ser 

No. OS/473,030. Other clar.s not elected ,n .h,s Appl.cat.cn or ,n '030 ren,a,n as potent.al 

for continuing applications. 

4 Status Of A mendments 
An amendment >s filed concurrently wth the present Appeal Br.ef after the final 
.,ect,on of January ,998. A Supplemental Informatron D.selosure Statement v,as filed 
September 28, 1998. 

Accordrng to an aspect of the .nventton clarmed m th.s appl,cat,on as Cms 1-6 and 

9.12 a novel and successful method for makmg a ch,n,enc ungulate uses ungulate 
embryon,csten,(ES)cellsmcuUure(pageU.„nes,-6,,ceUsthathaveafirstgenet,c 

complement (page U. Imes ,S-2.). The reciprent of the ES cells ts an embryo of the same 
specres (page , , , Ime 2,)that has a s^ond genetrc complement (page , , . Imes 33-34) The 
first and the second genetrc complement may dtfTer m the protetns they encode, wh,ch allows 

(page 1 1, lines 13-17, page 12, Imes 32-35 to page 13, Imes 1-7) 

Another aspect of the invention appears m Clatms ,5-20, amethod of rsolatmg and 
punfymg an ungulate embryon.c stem culture (page 1 3, Unes 20-35 to page 14. Hne 22) The 
.nventors are the first to successfully produce totrpotent ES ce„ types from ungulates and to 
produce chimeric ungulates (pages 51-56). 



Cites are to the specification. 



Serial No. . 08/410,539 

(> Issues Presented 
A Reiec ^'ftns Applied 

Cla.n.s l-6,9-12and ,5-20 were rejected under 35 U.S.C. § U 2, f.rst paragraph, 
because the specificat.or. .s r.ot errablmg for all ur^gulates. 

p Main Issues V -''--<^ Reiections. 
Whether ex^ples from two genera, swine and sheep, are adequate to enable the 

family "ungulates." 

7 GrouP '"p ; Claims 
C,a,ms 1-6, 9-.2 are separately patentable, and do not stand or fall w.th cla.ms 1 5-20 
This ,s because clarms to a method of mak.ng a chitnenc ungulate (1-6, 9-12) use the 
„„,ulate ES cells of el.ms 1 5-20, but are an rndependent ach.evement. The ungulate ES 
cells of clatms 1 5-20 have other, tndependen. uses, e.g. to produce proteins ,n cultures 

« Argument 
C r..;r..ot;nn is Enabling for U ngulates 
Claims 1-6, 9-12 and 15-20 were rejected under 35 U S.C § 112, first paragraph. 
The Examiner's first basis for this rejection is: 

The specification does not provide any working examples or 
Ipecific guidance regarding production of embryonic stem (ES) 
cells of species other than swine .... 
(Actton of March 17, .997, page 3.) The Examrner provided no just,f,ca«on under the law 
.hat a "worUmg example" must be present for enablement. Nor d,d .he Exam.ner rndteate 
what he would re,u,re as a-work,ng example " In the Office Aetm of January 9, 1998, the 
Exam,„er adm.tted that there ,s no legal re,u.rement for a worHng example The Exam.ner 

argues th,s tsjus, 'one of the factors to be considered when determmrng whether a 

^ 3 
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.pec,f,ca„o„ ■senabi.ng," (ACon of January 9, ,998, page 3), bu. provdes no ote factors 
A s,n,„a, lack of support renders the fol.ow.ng ba,d conCuston by the Exa.,ner unable to 

legally support a rejection. 

Hence those skilled in the art would not accept the ES-1 ike cells 
Sed in the declaration as "true" ES cells ba-d sole y ^^^^^^ 
their appearance, particularly since true sheep ES cells have not 
been produced previously. 

Action of January 9, 1998, page 4. 

Therefore, the Examtner's basis for the enablement rejecfons are not legally sufTtcent. 

Wth regard to "spectfic gutdance," that the Examtner says ,s lacking ,n the 
specficatton (Actton of January 9, .998, page 3). gutdance is presented on page 22 of the 
appUcatton about how to select su.table ungulate embryos from wh.ch ES cells are denved. 
On pages 23-26 of the spectficatton, detatled steps are presented for tnttiat.ng and 
ma,nt.n,ng ungulate emb^o culture, tsolattng ungulate ES cells, and matntatning ES cells 

m culture The morphologtcal features of ES cells and cultures are found on pages 14-1 5 of 

the specification. 

Ttps for isolattng ES cells from p.gs andsheg, are presented on page 24. lines 11-25. 
Table 3 describes ES cell morphology of ungulates, Porctne andsheg, ES colontes are 
descnbed on pages 24-25. Determmtng the modal chromosome member to see ,f an ES 
culture ,s stable, ,s descrtbed on page 26 for p.gs, cattle, sheep and goats. Outdance on how 
to matntam ES cells ,n culture ,s presented on pages 26-28 for p.gs Mld*eep. Table 2, page 
44, presents comp^attve methods of maktng ES cell Hnes m ,n,,.,mA,mM^ 
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Methods for producing chimeric ungulates from ES cells are given on pages 29-3 1 , 
including methods to introduce genes by manipulation of the ES cells, and methods for 

identifying chimeras (pages 3 1 -32). 

Suitable first and second breeds of swme, goats, sheeeandcattie and suitable markers 
for these species are presented on page 32. (See also Materials and Methods, m particular 
the "Collection of Swme, Bovine, Ovine and Caprine Embryos and Isolation of ES-Like 
Cells," pp. 69-75 ) 

In addition, the Examiner doubts the assertion in the application that the claimed 
methods work for ungulates and other sheep, despite a declaration from the inventor. Dr. 
Wheeler, that attests that sheep ES cells were prepared following the protocols of the present 

specification (Exhibit A). 

Although it IS true that there are some differences m embryonic development among 
ungulates, these differences are not shown by the Examiner to affect response of the different 
ungulate spec.es to the methods of the present invention for producing chimeras. 

With regard to the Exammer's reliance on the Piedrahita et al. (A52) publication, only 
potential swme stem cells were isolated. Piedrahita was unable to maintain "ES" cell lines or 
to demonstrate the isolated cells' plunpotency. Therefore, there is no evidence ES cells were 
produced. There was no assertion that ovine embryos produced ES cells. The methods 
disclosed by Piedrahita could not be described as "a method to produce embryonic stem 
cells," which implies substantial homogeneity and reproducibility, neither of which were 
demonstrated Applicant maintains that ES cells were not produced by Piedrahita et al.. 
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.herefo., .he Exan,.er's concern ".ha. pc.cne and ov,„c e.h.os responded d.ffe.en., to 
the same .reatments" (ACon, page 3) ,s no. supported by P,edrah,.a 

The Exan„ner po,n.s .o "d.fferences- an.ong speces reported by Cruz e. al and by 
Bazer e. a, . bu. se,ec.,ve,y fa„s .o n,en.,o„ sin,„ar,.,es an,ong ungu,a.es descnbed ,n .hese 
pub„ca.,ons, e g , "The pa«ern of deve,opn,e„. dunng cleavage ,s s,n,„ar for a,, far. speces 
s.ud.ed" TaWe 8-2). Table 8-2 rela.es ca..,e. horse, sheep and sw,ne. Therefore, r. ,s 

reasonable .o expec. .he mven.,on .s su.table for all ungulates. 

The need for undue exper,™en«.ion is no. a necessary consequence of differences 

.„ong speces. The sar^e prCoeols descnbed .n detarl .n .he specf.ca.ion. and adnut.ed by 

the Exarrrrner .0 be "enabl.ng for swrne" (ACon of March 17. 1997. page 3, n,ay be apphed 

to other ungulates. 

Medrods ,n .he art .o "val.da.e" ES ceils are m the specficarion as, e g on page 10. as 

aclcrrowledged ,n the ACon of March 17, 1997, page 3. Therefore, .hose pracUcng .he 
,„.en.,onca„read„yde.enn,newhe.heror„o..heyhaveproducedEScellsbyfollo«„ng.he 

gu,delines of the invenuon, ProduCon of .unrors in an rmnrunocompromrsed —^ ,s 

another method of verification. 

The Exammer mentions Apphcanfs comments abou. speces d.fferences Concerns 
,„ the appl,ea.,on are abou. ex.rapola.,„g from m,ce .0 ungula.es (appl,ea.,on. page 5. hnes 
4-8) to .s, concerns abou. d.fferences ,n embryonrc development among wrdely d.verse 
brologrcal (.axonom,c) ca.egor,es, Exrrapolating from sw,ne .0 other ungulates ,s 
ex.rapola.rng w..h a famrly, .herefore developmen. should be more s,m,lar. Indeed. 
s,m,lar,.,es among ungu.ales and d.fferences between ungulates and rode„.s are d.scussed m 
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o I or -^^ n«ap9 lines 1-35 page 10, lines 1-5, and page 22, 
the application on page 8, lines 26-35, page 9, lines i ^o,V h 

lines 8-26. 

Because ungulate embr,olog,cal develop^en. ,s s.m.lar among the n^ember speces. 
and ES cells and ch.menc p,gs have been produced fron, p,gs and. accord.ng.o .he 
apphcanon and Dr, Wheeler's declaratron, ES cells have been produced from sheep. ,he 
producon of chrmenc ungulates other than swrne should not re<,u,re undue exper,n,entat,on 

Q rpnclusion 

The Examtner errs >n rejecting clarms 1-6. 9-12 and 15-20 under 35 U.S C, § 1 12, 
firs, paragraph because he marntams that two ungulate genera examples - swtne and sheep 
are insuff.cienl .0 support claims .0 all ungulates, 

T^e Exammer errs ,n rejecting claims 1 -6, 9-12 »d 1 5-20 because he doubts Dr, 
Wheeler's declaration relating sheep ES cells because ,. does not provtde evrdence they are: 

"mcorporated into all cell types of an organism, particularly the 

germ line." 

Accordrngly, .he Board ,s requested to REVERSE the Ftnal Rejection of January 9, 



1998. 



Respectfully submitted. 



November 9, 1998 



BRINKS HOFER GILSON & LIONE 
P O. Box 10395 
Chicago, lllmois 60610 
(312)321-4200 



Alice O. Martin 
Registration No. 35,601 
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Appendix: Claims on Appeal 

1 A method for making a chimeric ungulate comprising: 

(a) introducing an ungulate embryomc stem cell that has a first genetic 
complement into a recipient embryo of the same spec.es as the embryonic stem cell, said 
recipient having a second genetic complement, to form a chimeric ungulate embryo; and 

(b) placing the chimeric ungulate embryo m an environment suitable for the 
completion of development to form a chimeric ungulate. 

2. The method of claim 1, wherem the ungulate embryonic stem cell is plunpotent. 
3 The method of claim 2, wherein the ungulate embryonic stem cell is totipotent. 

4. The method of claim 1, wherein the embryonic stem cell is introduced into the 

embryo at a pre-implantation stage. 

5. The method of claim 4, wherein the pre-implantation stage is the blastocyst stage. 

6 The method of claim 1 , wherein the embryonic stem cell is derived from a first breed 
of ungulate and the recipient embryo is derived from a second breed of the same species as 

the first breed. 

9, The method of claim 1 , wherein the first genetic complement is different from the 

second genetic complement. 

10 The method of claim 9, wherem the first genetic complement comprises an exogenous 
nucleotide sequence stably integrated into the genetic complement of the embryonic stem 
cell. 



Serial No : 08/410,539 



„ T.e.ethoaofc,a™,0,.here.„thef,..seneucco.p,e.e„tco.pnsesa„uc,e^^^^^ 
;i,.„cecapaMecf.e,nsexpressea.op.ov.eHu..Pa.o.X,„_«e fo™^ 

the chimeric ungulate 

n The ™e.h„d of c,a™ ,0, whe.,n .he f.s. seneuc co.p.e.e„. co.pnses a „uaeo«e 
L,„e„cee„co.„.ap.o.„se,ec.e..o..hes,oupoo„s,.„sofhu„a„«^^^^^ 
,L hormones, hu.an growth factors, hu^an cy.o.,nes. hu^an enzymes, huma^ 
holne re^ptors hum^ b,„d,ng prote,„s, ant.gens, translauon factors, transcr, .,on 
rrolprotein^^ 

A method of ,so,at,„s and punfyng an embryon.c stem ceU culture, sard method 

preparrng a frrs, culture by culturmg drssocrated cells from ar, ungulate 
features and growth parameters characterrsUc of an embryonrc stem cell culture rs 



15. 



comprising; 
(a) 



established. 



„ The method of clarm 1 5. wherem the drssocated cells from an ungulate embryo .e 
Led from anu„gu,ateembryowH,chwasdeveloped.v«™,„stemce,lmed.um(SCM) 



on a feeder layer. 



„ ThemetHodofcla,ml5.where,nthestemcenmed,um.sco„d,t,o„edbyBufTaloRat 
Uver cells, and mcludes growth factors, vrtamms. ammo acrds and a„t,b,ot,cs 



n 
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18 The method of claim 17, wherem the stem cell cond.tior.ed medium (CSCM) 
comprises approximately 40o/o of stem cell medium (SCM) and approximately 6O0/0 of 
Buffalo Rat Liver Cell conditioned medium (BRL/CM) 

19 The method of claim 1 5, wherem the morphological features of cells isolated from the 
culture comprise a round shape, as observed with the light microscope, a diameter of 
approximately 8-15 microns, and a cytoplasmic to nuclear diameter ratio of approximately 
10-25 75-90, and wherem the growth parameters of the cells m culture comprise a doubling 
time of approximately 18-36 hours and multilayered rather than monolayered growth. 

20 The method of claim 1 5, further defined as producmg an embryonic stem cell culture 
which comprises at least 50% of cells that are capable of forming a teratoma or a 
teratocarcinoma when introduced into a host mouse. 



Ill 



